Fragile X mental retardation and the iduronate sulphatase locus: testing Laird's model of fra(X) inheritance.
Fragile X [fra(X)] mental retardation syndrome is the most frequent familial cause of mental handicap. The clinical phenotype is associated with a rare fragile site at Xq27.3. The mutation underlying the disorder, an insertion into the FMR-1 gene, has been characterized, but the pathogenesis of the condition is obscure and the pattern of inheritance is still not fully understood. One model of fra(X) pathogenesis was proposed by Laird in 1987, suggesting that the fra(X) mutation acts as a cis-acting, local block to the pre-oogenesis reactivation of the inactivated X chromosome. To test this model, we examined the activity of the F8, F9 and iduronate sulphatase (IDS) loci. The level of IDS in the serum of fra(X) males was found to be very significantly reduced in the fra(X) group when compared to that of control males: this lends support to Laird's model of fra(X) pathogenesis. However, we detected no methylation differences between fra(X) and control samples at the IDS locus, although such changes are known in fra(X) males at sites closer to the fragile site. Thus the mechanism of the reduction in IDS activity has not been identified.